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 1 Introduction 
Background and aim 
The European Commission, Directorate-General Environment, awarded a contract to Alterra to 
deliver the work outlined in the tender ENV.B.1/ETU/2010/0009 The impact of the Nitrates Directive on 
gaseous N emissions, effects of measures in nitrates action programme on gaseous N emissions. 
 
The general objective of this project is to assess the effects of measures in the Nitrates Directive on 
gaseous nitrogen (N) emissions to the atmosphere. A consortium of four institutes have carried out 
this project: Alterra (the Netherlands; lead), AEA (UK), ITP (Poland) and NEIKER (Spain).  
 
The model MITERRA-EUROPE was used in this project for calculation of the gaseous N emissions 
as ammonia (NH3), nitrous oxide (N2O), and nitrogen oxides (NOx) in different scenarios. Activity 
data and emissions factors were gathered using literature and statistical data bases, such as Eurostat 
and FAO-stat.  
 
This report is Annex 7 of the main report of the project and presents the results of the calculations 
with MITERRA-EUROPE for the “Current Practice Baseline" scenario. The aim of this task is to 
assess the size of current emissions of NH3, NOx and N2O deriving from agriculture in each of the 27 
Member States. 
 
A description of the used agricultural data and emission factors and a description of MITERRA-
EUROPE (including the methodology to calculate the gaseous N emissions and N leaching) are 
presented in the main report. 
 
Structure of the report  
As this report is an annex of the main report (Annex 7), it does not include background information 
on material and methods. For details on the used methods and data we refer to the main report. In 
Chapter 2 an overview is given of the gaseous N emissions, the underlying N inputs and the N losses 
from the EU-27 as a whole. Results per Member State (MS) are given in Chapter 3. They are included 
in a separate section per MS that ends with  a summary and conclusions for that MS. For the overall 
conclusions we refer to the main report.  
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2 Quantification of the gaseous nitrogen emissions from 
agriculture for the EU-27 
In this chapter an overview is given of the gaseous N emissions, the underlying N inputs and the N 
losses from the EU-27 as a whole. Results per MS are given in Chapter 3. This Chapter presents: 
- The N inputs through animal excreta by presenting animal numbers and N excretion. 
- The gross annual N budget as N inputs and N losses for agricultural land. 
- The gaseous N emissions of NH3, N2O and NOx from agricultural both as totals as well as 
their spatial distribution for NUTS2 regions across the EU-27. 
 
Tables with the numbers of the gaseous N emissions of NH3, N2O and NOx per MS are given in 
Annex 8. 
 
The gross annual N budget for agricultural land refers to a detailed version of the land system N 
budget as used by the OECD (2001). It comprises all N that enters the soil, i.e. fertiliser, animal 
manure (divided in applied manure and grazing manure), biological N fixation and N deposition. The 
considered outputs include the N losses from the housing/storage  and manure storage systems and 
from soil to the air and to aquatic systems, both to groundwater and surface water. Contrary to the 
OECD approach the N inputs in section 2.1 for the EU-27 refer to the applied manure to the soil, i.e. 
corrected for housing and storage emissions. For the results per member state the OECD gross 
balance was used. 
 
The gaseous N emissions of NH3, N2O and NOx represent all N gaseous losses from agriculture. 
Were the NH3 emissions are divided into emissions from housing and storage systems, applied 
manure, grazing manure and from applied chemical fertilizers. The N2O emissions are divided into 
emissions from housing and storage systems, applied (housing) manure, grazing manure applied 
chemical fertilizer, crop residues, peat soils and the indirect emissions. The NOx emissions are divided 
into emissions from housing and storage systems and emission from the soil, as these are the only 
NOx sources in the MITERRA model. The indirect N2O emissions comprise emissions from 
atmospheric deposition, N leaching and runoff. 
 
2.1 Trend in total N inputs and gaseous emission for the EU-27 
 
2.1.1 Trend in animal numbers and excretion 
In this section we start with the presentation and discussion of the details for the year 2008, followed 
be the trends for the period 2000-2008. The calculated total amount of N excretion for the year 2008 
in the EU-27 amounts 8.8 Mton N (Figure 1). The presented excretion represents the sum of manure 
excreted in housing systems and during grazing. These numbers are not corrected for the gaseous N 
emissions (NH3, N2O and NOx) from housing and during grazing.  
 
By far most of the excreted animal manure in the EU-27 is coming from cattle (~5.9 Mton N), which 
is more or less equally distributed over dairy cattle (47%) and other cattle (53%). The amount of 8.8 
Mton N is somewhat smaller compared to reported values for the year 2000 resulted from five 
different model calculations ranging for 8.8 to 10.4 Mton N (De Vries et al., 2011). The distribution of 
the animals categories over the MS is rather variable. E.g. in France the manure excretion is 
dominated by other cattle manure rather than dairy cattle manure, in the Netherlands by dairy cattle 
manure and in Spain by pig manure. 
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Figure 1 Total excretion (kton N yr-1) in the EU-27 (left) and per MS (right) for the year 2008.  
The trends in total animal numbers and manure excretion for the period 2000-2008 show a slight 
decrease (Figure 2). The total manure excretion decreased from ~9.2 Mton in 2000 to ~8.8 in 2008 
Mton in 2008. The animal numbers also show a decreasing trend, except for poultry. In the period 
2002-2003 poultry show remarkable jump in animal number, which was mainly caused by an increase 
in Eastern Europe, especially in Poland. Although the animal number of other cattle is about twice as 
high as the number of dairy cattle, the excretion of both categories are about the same. This was due 
to a difference in excretion rates, which is twice a high for dairy cattle compared to other cattle. 
 
   
Figure 2 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (kton N yr-1, right) for the period 2000-2008. 
 
2.1.2 Trend in the gross balance for agricultural land 
In this section we also start with the presentation and discussion of the details for the year 2008, 
followed be the trends for the period 2000-2008. The calculated total N input to agricultural soils for 
the year 2008 in the EU-27 amounts ~21 Mton N (Figure 3). Contrary to the excretion as used in 
Figure 1, Figure 3 presents the manure input to the soil, i.e. the applied (housing) manure, i.e. 
excretion corrected for the gaseous N emissions (NH3, N2O and NOx) from housing/storage and 
grazing manure. Most of the N inputs in the EU-27 was coming from chemical fertilizer (~10 Mton 
N or 50%), followed by animal manure (~8.1 Mton N or 39%), deposition (~1.9 Mton N or 9%) and 
biological fixation (~0.5 Mton N or 2%).  
 
The calculated total N losses from agricultural soils for the year 2008 in the EU-27 amounts ~13 
Mton N (Figure 4). Most of the N losses in the EU-27 are caused by N2 emission due to 
denitrification (6.7 Mton N or 53%). The losses by N leaching and NH3 emission are more or less 
equal, 2.8 Mton N (22%) and 2.7 Mton N (21%) respectively. The losses by N2 emission, NH3 
emission and N leaching determines 96% of the N losses from agriculture. The losses by N2O are 315 
kton N (3%) and NOx 120 kton N (1%). 
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Figure 3 Total N inputs (kton N yr-1) in the EU-27 from manure application, grazing, fertilizer application, 
deposition and biological fixation (top left), the relative distribution (%) of the N inputs over these categories per 
MS (bottom left), the split of the total N inputs (kton N yr-1) per MS (top right) and the the split of the N inputs 
per hectare (kg N ha-1 of agr. land yr-1) per MS (bottom right).  
 
 
  
  
Figure 4 Total N losses (kton N yr-1) in the EU-27 due to NH3 emission, N2O emission, NOx emission, N2 
emission and N leaching to ground water and surface water, (top left), the relative distribution (%) of the N losses 
over these categories per MS (bottom left), the split of the total N losses (kton N yr-1) per MS (top right) and the 
split of the N losses per hectare (kg N ha-1 of agr. land yr-1) per MS (bottom right).  
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As the trend in N excretion, the N fertilizer use also show a slight decrease over the period 2000-2008 
(Figure 5 left). The N deposition and biological N fixation remain more or less constant. All N losses 
also show a slight decrease over the period 2000-2008 (Figure 5 right). Although in 2003 and 2007 a 
temporarily increase occurred, which is most likely induced by the increase in chemical fertilizer in 
these years. 
  
   
Figure 5 Trends in the total N inputs by excretion, chemical fertilizer, deposition and fixation (left) and the N 
losses by NH3 emission, N2O emission, NOx emission, N2 emission and N leaching to ground and surface 
waters (right) (kton N yr-1) for the period 2000-2008. 
 
2.1.3 Trend in NH3 emission, N2O emission and NOx emission from 
agriculture 
In this section we also start with the presentation and discussion of the details of NH3, N2O and NOx 
for the year 2008, followed by the trends for NH3, N2O and NOx for the period 2000-2008. The 
calculated total amount of NH3 emission for the year 2008 in the EU-27 amounts 2.7 Mton N (Figure 
6). This value is somewhat smaller compared to reported values for the year 2000 from five different 
model calculations, ranging from 2.9 to 3.1 Mton N (De Vries et al., 2011). By far, most of the NH3 
emission in the EU-27 is coming from the housing/storage systems (~1.2 Mton N or 44%), followed 
by manure application (29%) and fertilizer application (19%). The smallest part comes from grazing 
(8%). Per MS the distribution of NH3 emission over the distinguished categories is rather constant, 
although some differences exist. E.g. in Denmark the emission is dominated by housing/storage 
emission, whereas in Slovakia in the most of the emission originate form chemical fertilizer and 
manure application. 
 
The calculated total amount of N2O emission for the year 2008 in the EU-27 amounts 315 kton N 
(Figure 7). This value is somewhat smaller compared to reported values for the year 2000 from five 
different model calculations, ranging from 379 to 531 kton N (De Vries et al., 2011). More than half 
of the N2O emission in the EU-27 is coming from grazing (~90 kton N or 28%) and chemical 
fertilizer application (~72 kton N or 23%). A relatively large part is caused by indirect emission (~49 
kton N or 16%). Crop residues contribute 11%, manure application 8%, peat soils 8% and 
housing/storage systems only 6%. Per MS the distribution of N2O emission over the distinguished 
categories is highly variable, which is due to the local circumstances. E.g. in Finland and Estonia, peat 
soils are a rather large N2O source, Greece and Ireland grazing is the dominant N2O source. 
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Figure 6 Total NH3 emission (kton N yr-1) in the EU-27 from manure application, grazing, chemical fertilizer 
application and housing/storage systems (top left), the relative distribution (%) of the NH3 emission over these 
categories per MS (bottom left), the split of the total NH3 emission (kton N yr-1) per MS (top right) and the the 
split of the NH3 emission per hectare (kg N ha-1 yr-1) per MS (bottom right).  
 
 
  
  
Figure 7 Total N2O emission (kton N yr-1) in the EU-27 from manure application, grazing, chemical fertilizer 
application, crop residues, peat soils, housing/storage systems and indirect emission (top left), the relative 
distribution (%) of the N2O emission over these categories per MS (bottom left), the split of the total N2O 
emission (kton N yr-1) per MS (top right) and the the split of the NH3 emission per hectare (kg N ha-1 of agr. 
land yr-1) per MS (bottom right). 
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As the trend in N excretion, the NH3, N2O and NOx emissions also show a slight decrease over the 
period 2000-2008 (Figure 8). The total NH3 emission, which includes the emissions from applied 
manure, grazing manure, applied chemical fertilizer and housing/storage (Figure 8 top left), decreased 
from ~2.9 Mton in 2000 to ~2.7 Mton in 2008. The total N2O emission, which includes soil, 
housing/storage and indirect emission (Figure 8 top right), decreased from ~340 kton in 2000 to 
~315 kton in 2008. The total NOx emission, also including soil, housing/storage and indirect 
emissions (Figure 8 bottom left), decreased from ~127 kton in 2000 to ~120 kton in 2008. 
 
  
 
 
Figure 8 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the NOx emission from housing/storage, chemical fertilizer application manure application, grazing manure, 
chemical fertilizer application and indirect emissions (bottom left) (kton N yr-1) for the period 2000-2008. 
 
2.2 Geographical distribution of gaseous emission for the EU-27 in 
2000 and 2008 
In this section the geographical distribution of the calculated total gaseous emissions from agriculture 
of NH3 (Figure 9), N2O (Figure 10) and NOx (Figure 11) are presented. The emissions are presented 
as averages for agricultural land per NUTS2 regions for the years 2000 and 2008 and as the differences 
between 2008 and 2000. All expressed in kg N ha-1 of agr. land yr-1, related to area of agricultural land. 
In Annex 9 we also give the maps expressed in kton N yr-1. It must be noted, however, that the totals 
per NUTS2 region are largely influenced by the size of the NUTS2 regions.  
 
 
NH3 emissions show a large spatial variation. The highest emissions correspond with areas with 
intensive animal husbandry such as Belgium, Netherlands and North Western Germany, Brittany in 
France and the Po valley in Italy. Areas with low emissions are located at the periphery of the EU-27, 
such as Central and Southern Spain, Southern Italy, Greece, Bulgaria, Romania, Northern Europe and 
the Baltic States. It must be noted that the emissions are expressed for the area of agricultural land. 
This may result in apparently high emissions in Northern Sweden en Finland (both in the category 10-
20 kg NH3-N ha-1yr-1), but these emissions only occur at agricultural land which is a relatively small 
part within these NUTS2 regions. 
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Figure 9 The total NH3 emission from agriculture in 2000 (top left), 2008 (top right) and the difference between 
2008-2000 (bottom left) per NUTS2 region (kg N ha-1 of agr. land yr-1). 
In general most of the increase in emissions between 2000 and 2008 was taken place in areas with 
relative low emissions in 2000, whereas the opposite is true for areas with high emissions. 
 
 18 
  
 
 
Figure 10 The total N2O emission from agriculture in 2000 (top left), 2008 (top right) and the difference between 
2008-2000 (bottom left) per NUTS2 region (kg N ha-1 of agr. land yr-1). 
The areas with high N2O emissions (> 6 kg N2O-N ha-1 yr-1) are the Belgium, Netherlands and 
Ireland. Remarkably, the Po valley, being an animal husbandry hot spot, does not pop up as a region 
with high N2O emissions.  
 
As with NH3 emissions, most of the increase in emissions between 2000 and 2008 was taken place in 
areas with relative low emissions in 2000, whereas the opposite is true for areas with high emissions. 
  
 19 
  
 
 
Figure 11 The total NOx emission from agriculture in 2000 (top left), 2008 (top right) and the difference between 
2008-2000 (bottom left) per NUTS2 region (kg N ha-1 of agr. land yr-1). 
The areas with high NOx emissions are less pronounced as they are for N2O, although it is obvious 
that parts of Belgium and Netherlands show the highest NOx emissions (> 3 kg NOx-N ha-1 yr-1).  
 
The geographical distribution of changes in NOx emissions between 2000 and 2008 is a quite 
comparable to N2O.  
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3 Quantification of the gaseous nitrogen emissions from 
agriculture for each Member State 
In this chapter the gaseous N emissions, the underlying N inputs, N outputs and the N losses are 
given for each member state (MS) separately. For each MS we present: 
- The animal numbers and the corresponding N excretions for the categories dairy cattle, 
other cattle, pigs, poultry and other animals. 
- The N inputs for agricultural land by the excreted animal manure, synthetic chemical 
fertilizer, deposition and fixation both in totals for the country as a whole and kg N ha-1 of 
agr. land yr-1, related to area of agricultural land. 
- The N gross N balance for agricultural land representing the total N inputs, N uptake and N 
surplus both in totals for the country as a whole and kg N ha-1 yr-1, related to area of 
agricultural land. 
- The N losses from agricultural land of NH3 emission, N2O emission, NOx emission, N2 
emission and N leaching to ground and surface waters both in totals for the country as a 
whole and kg N ha-1 of agr. land yr-1, related to area of agricultural land. 
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3.1 Austria 
3.1.1 Animal numbers and excretion 
   
Figure 12 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.1.2 Inputs for agricultural land 
  
Figure 13 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.1.3 Gross balance for agricultural land 
  
Figure 14 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.1.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 15 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.1.5 Summary and conclusions 
- Most of the manure in Austria comes from cattle manure (>70%). 
- Changes in animal numbers mainly occur for pigs and poultry. After a period of a slight 
decrease, they both show a slight increase after 2005. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively low (~ 100 kg N ha-1 yr-1). 
- The inputs remain more or less constant, except for the chemical fertilizer inputs in the 
period 2002-2004. Most likely this is an anomaly in the chemical fertilizer statistics. 
- NH3 emissions are dominated by housing/storage  and manure application emissions. 
- N2O emissions are dominated by grazing emissions. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show a slight decrease over the period 2000-2008, except for 
the high peak in the period 2002-2004 due to temporarily high chemical fertilizer inputs or 
an anomaly in the fertilizer statistics. 
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3.2 Belgium 
3.2.1 Animal numbers and excretion 
   
Figure 16 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.2.2 Inputs for agricultural land 
  
Figure 17 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.2.3 Gross balance for agricultural land 
   
Figure 18 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.2.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 19 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.2.5 Summary and conclusions 
- Most of the manure in Belgium comes from cattle manure (>60%). 
- Almost all animal categories show a decrease in animal numbers over the period 2000-2008. 
In 2003 there is a dip in poultry due to avian influenza. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively high (~ 350 kg N ha-1 yr-1). 
- The inputs show a gradual decrease over the period 2000-2008, which is mainly due to a 
decrease in excretion. The chemical fertilizer input shows a slight peak in 2007. 
- NH3 emissions are dominated by housing/storage manure application emissions. 
- N2O emissions are dominated by grazing emissions. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show a moderate decrease over the period 2000-2008.  
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3.3 Bulgaria 
3.3.1 Animal numbers and excretion 
   
Figure 20 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.3.2 Inputs for agricultural land 
  
Figure 21 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.3.3 Gross balance for agricultural land 
   
Figure 22 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr
-1) for the 
period 2000-2008 
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3.3.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 23 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr
-1) for the period 2000-2008. 
3.3.5 Summary and conclusions 
- Most of the manure in Bulgaria comes from the category other animals (>40% in 2000). This 
comprises mainly sheep and goats.  
- The category other animals (mainly sheep and goats) show a large decrease in animal 
numbers over the period 2000-2002. Followed by a more gradually decrease in the period 
until 2008. For poultry there is a large increase over the period 2001-2003, whereas for pigs 
and other animals there is a decrease over the period 2000-2002.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively low (~ 90 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer input. Over the period 2001-2004 the 
chemical fertilizer input shows a serious peak, with a temporarily increase of 100%. May be 
this is an anomaly in the fertilizer statistics that can be related to the EU accession. This peak 
in fertilizer is reflected in both the inputs and the losses. 
- NH3 emissions are dominated by housing/storage  emissions, manure application and 
chemical fertilizer. The relatively large contribution of chemical fertilizer is related to the 
fertilizer type (urea). 
- N2O emissions are dominated by chemical fertilizer and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3 emissions show a slight decrease over the period 2000-2008.  
- N2O and NOx emissions show a slight increase over the period 2000-2008.  
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3.4 Cyprus 
3.4.1 Animal numbers and excretion 
   
Figure 24 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.4.2 Inputs for agricultural land 
  
Figure 25 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.4.3 Gross balance for agricultural land 
   
Figure 26 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr
-1) for the 
period 2000-2008. 
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3.4.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 27 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr
-1) for the period 2000-2008. 
3.4.5 Summary and conclusions 
- Most of the manure in Cyprus comes from the category other animals (>35% in 2000). This 
comprises mainly sheep and goats.  
- The category other animals (mainly sheep and goats) is rather variable in animal numbers 
over the period 2000-2008, whereas pigs show a slight increase over this period.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively high (> 200 kg N ha-1 yr-1). 
- The N inputs are dominated by animal excretion. Both the input by excretion and chemical 
fertilizer is rather variable over the period 2000-2008. The chemical fertilizer input shows a 
serious decrease after 2005. 
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions are dominated by grazing and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3 and NOx emissions show a slight decrease over the period 2000-2008.  
- N2O emissions show a slight increase over the period 2000-2008.  
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3.5 Czech Republic 
3.5.1 Animal numbers and excretion 
   
Figure 28 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.5.2 Inputs for agricultural land 
  
Figure 29 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.5.3 Gross balance for agricultural land 
   
Figure 30 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr
-1) for the 
period 2000-2008. 
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3.5.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 31 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr
-1) for the period 2000-2008. 
3.5.5 Summary and conclusions 
- Most of the manure in the Czech Republic comes from cattle (>50%). 
- The Czech Republic shows a large number of the category other animals, which comprises 
fur animals and to a lesser extend sheep and goats. 
- The total excretion shows a slight decrease over the period 2000-2008. Mainly due to the 
combined effect of a decrease in pigs and an increase in poultry. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderate (~ 150 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer input, which shows an increase over the 
period 2000-2008.  
- NH3 emissions are dominated by housing/storage  emissions, manure application and 
chemical fertilizer. The relatively large contribution of chemical fertilizer is related to the 
fertilizer type (urea). 
- N2O emissions are dominated by chemical fertilizer and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3 emissions show a slight decrease over the period 2000-2008.  
- N2O emissions remain more or less constant over the period 2000-2008.  
- NOx emissions show a slight increase over the period 2000-2008.  
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3.6 Denmark 
3.6.1 Animal numbers and excretion 
   
Figure 32 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.6.2 Inputs for agricultural land 
  
Figure 33 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.6.3 Gross balance for agricultural land 
   
Figure 34 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr
-1) for the 
period 2000-2008. 
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3.6.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 35 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr
-1) for the period 2000-2008. 
3.6.5 Summary and conclusions 
- Most of the manure in Denmark comes from pigs (~45%). 
- The number of pigs increases whereas the number of poultry decreases over the period 
2000-2008.  
- The total excretion shows a slight decrease over the period 2000-2008.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderately high (~ 200 kg N ha-1 yr-1). 
- The N inputs are dominated by animal excretion, which is quite constant over the period 
2000-2008. Chemical fertilizer inputs show a gradual decrease over the same period. 
- NH3 emissions are dominated by housing/storage emissions. 
- N2O emissions are dominated by manure application, crop residues and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3 emissions show a strong decrease over the period 2000-2008, which is due to the 
implementation of low emission application techniques of manure. 
- N2O and NOx emissions show a slight decrease over the period 2000-2008.  
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3.7 Estonia 
3.7.1 Animal numbers and excretion 
   
Figure 36 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.7.2 Inputs for agricultural land 
  
Figure 37 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.7.3 Gross balance for agricultural land 
   
Figure 38 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr
-1) for the 
period 2000-2008. 
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3.7.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 39 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr
-1) for the period 2000-2008. 
3.7.5 Summary and conclusions 
- Most of the manure in Estonia comes from dairy cattle (>50%). 
- The number of pigs increase, whereas the number of poultry decreases over the period 2000-
2008. There is also an increase in the category other animals. Dairy cattle decreases, where 
other cattle remains more or less constant. 
- The total excretion remains more or less constant over the period 2000-2008. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are low ( 60-80 kg N ha-1 yr-1). 
- Until 2005 the N inputs were dominated by animal excretion, but ever since by chemical 
fertilizer input, which shows a serious increase from 2005 onwards.  
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions were dominated by crop residues and grazing until 2007. Thereafter by 
chemical fertilizer use and grazing. 
- NOx emissions are dominated by soil emissions. 
- NH3 emissions remain more or less over the period 2000-2008.  
- N2O and NOx emissions show an increase from 2005 onwards. 
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3.8 Finland 
3.8.1 Animal numbers and excretion 
  
Figure 40 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.8.2 Inputs for agricultural land 
  
Figure 41 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.8.3 Gross balance for agricultural land 
  
Figure 42 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr
-1) for the 
period 2000-2008. 
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3.8.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 43 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.8.5 Summary and conclusions 
- Most of the manure in Finland comes from cattle (>70%). 
- There is a large number in the category other animals. The number of pigs slightly increases, 
whereas the number of poultry decreases over the period 2000-2008. Other categories 
remain more or less constant. 
- The total excretion shows a slight decrease over the period 2000-2008. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderate (~ 130 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer and remain on average more or less 
constant.  
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions are dominated by chemical fertilizer and indirect emissions. 
- NOx emissions are dominated by soil emissions. 
- NH3 emissions show a decrease over the period 2000-2008.  
- N2O and NOx emissions remain more or less constant over the period 2000-2008. 
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3.9 France 
3.9.1 Animal numbers and excretion 
  
Figure 44 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.9.2 Inputs for agricultural land 
  
Figure 45 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.9.3 Gross balance for agricultural land 
  
Figure 46 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.9.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 47 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.9.5 Summary and conclusions 
- Most of the manure in France comes from cattle (>70%). 
- There is a large decrease in poultry over the period 2000-2008, whereas the other categories 
remain more or less constant. 
- The total excretion shows a slight decrease over the period 2000-2008. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderate ( ~ 150 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer and show a decrease in 2008.  
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions are dominated by grazing and chemical fertilizer. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show a slight decrease over the period 2000-2008.  
 
0
100
200
300
400
500
600
2000 2002 2004 2006 2008
N
H
3
em
is
si
on
 (
kt
on
 N
 y
r-
1
)
Fertilizer
Grazing
Manure
Housing
0
10
20
30
40
50
60
70
80
2000 2002 2004 2006 2008
N
2
O
 e
m
is
si
o
n
 (
kt
o
n
 N
 y
r-
1
)
Indirect
Crop residues
Fertilizer
Grazing
Manure
Housing
0
5
10
15
20
25
30
2000 2002 2004 2006 2008
N
O
x
em
is
si
on
 (
kt
on
 N
 y
r-
1
)
Soil
Housing
 41 
3.10 Germany 
3.10.1 Animal numbers and excretion 
   
Figure 48 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.10.2 Inputs for agricultural land 
  
Figure 49 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.10.3 Gross balance for agricultural land 
   
Figure 50 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.10.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 51 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.10.5 Summary and conclusions 
- Most of the manure in Germany comes from cattle (~60%). 
- The variation in animal numbers are small. There is only a slight increase in pigs and poultry 
and a slight decrease in other cattle. 
- The total excretion shows a slight decrease over the period 2000-2008. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderately high ( ~ 200 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer.  
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions are dominated by chemical fertilizer and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show a slight decrease over the period 2000-2008.  
 
0
50
100
150
200
250
300
350
400
450
500
2000 2002 2004 2006 2008
N
H
3
em
is
si
on
 (
kt
on
 N
 y
r-
1
)
Fertilizer
Grazing
Manure
Housing
0
5
10
15
20
25
30
35
40
2000 2002 2004 2006 2008
N
2
O
 e
m
is
si
o
n
 (
kt
o
n
 N
 y
r-
1
)
Indirect
Crop residues
Fertilizer
Grazing
Manure
Housing
0
5
10
15
20
25
2000 2002 2004 2006 2008
N
O
x
em
is
si
o
n
 (
kt
o
n
 N
 y
r-
1
)
Soil
Housing
 43 
3.11 Greece 
3.11.1 Animal numbers and excretion 
  
Figure 52 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.11.2 Inputs for agricultural land 
  
Figure 53 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.11.3 Gross balance for agricultural land 
  
Figure 54 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.11.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 55 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
 
3.11.5 Summary and conclusions 
- Most of the manure in Greece comes from the category other animals (>70%). This 
comprises mainly sheep and goats.  
- The total excretion remains more or less constant over the period 2000-2008.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively low (~ 100 kg N ha-1 yr-1). 
- The N inputs were dominated by chemical fertilizer input until 2003. From 2003 onwards 
the chemical fertilizer input shows a serious decrease 
- NH3 emissions are dominated by housing/storage  emissions, manure application and 
chemical fertilizer. The relatively large contribution of chemical fertilizer is related to the 
used fertilizer type (urea), but this contribution decreases from 2003 onwards. 
- N2O emissions are dominated by grazing. 
- NOx emissions are dominated by soil emissions. 
- NH3 N2O and NOx emissions show a decrease over the period 2000-2008, which is mainly 
due to the decrease in chemical fertilizer use.  
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3.12 Hungary 
3.12.1 Animal numbers and excretion 
  
Figure 56 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.12.2 Inputs for agricultural land 
  
Figure 57 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.12.3 Gross balance for agricultural land 
  
Figure 58 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.12.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 59 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
 
3.12.5 Summary and conclusions 
- Most of the manure in Hungary comes from poultry followed by pigs and dairy cattle. 
- The pigs are decreasing, whereas poultry is increasing over the period 2000-2008. The other 
categories remain more or less constant 
- The total excretion show a slight decrease over the period 2000-2008. Mainly due to the 
combined effect of a decrease in pigs and an increase in poultry. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively low (~ 100 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer input, which shows a decrease from 2006 
onwards.  
- NH3 emissions are dominated by housing/storage  emissions and manure application. The 
contribution by grazing is extremely low. 
- N2O emissions are dominated by chemical fertilizer and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3 emissions show a decrease over the period 2000-2008.  
- N2O emissions remain more or less constant over the period 2000-2008.  
- NOx emissions show a slight decrease over the period 2000-2008.  
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3.13 Ireland 
3.13.1 Animal numbers and excretion 
  
Figure 60 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.13.2 Inputs for agricultural land 
  
Figure 61 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.13.3 Gross balance for agricultural land 
  
Figure 62 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.13.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 63 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.13.5 Summary and conclusions 
- Most of the manure in Ireland comes from other cattle (>65%). 
- The largest variation in animal numbers is in the category other animals (sheep). The other 
categories remain more or less constant over the period 2000-2008. 
- The total excretion shows a slight decrease from 2006 onwards. Mainly due to a slight 
decrease in other cattle and pigs. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively high (> 250 kg N ha-1 yr-1). 
- The N inputs are dominated by excretion, which shows a slight decrease from 2006 onwards.  
- NH3 emissions are dominated by housing/storage emissions and manure application.  
- N2O emissions are dominated by grazing. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show a slight decrease from 2006 onwards. 
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3.14 Italy 
3.14.1 Animal numbers and excretion 
  
Figure 64 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.14.2 Inputs for agricultural land 
  
Figure 65 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.14.3 Gross balance for agricultural land 
  
Figure 66 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.14.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 67 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.14.5 Summary and conclusions 
- Most of the manure in Italy comes from cattle (>55%). There is also a relatively large 
contribution by other animals.  
- Other animal and other cattle show a serious decrease in 2001. From 2001 onwards the 
animal numbers remain more or less constant. 
- After the decrease in 2001 and a small increase between 2001 and 2002, the total excretion 
remain more or less constant. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderate (~ 130 kg N ha-1 yr-1). 
- The N inputs are dominated by both chemical fertilizer input and manure excretion. 
- NH3 emissions are dominated by housing/storage  emissions and manure application.  
- N2O emissions are dominated by crop residues, chemical fertilizer and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show a slight decrease over the period 2000-2008.  
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3.15 Latvia 
3.15.1 Animal numbers and excretion 
  
Figure 68 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.15.2 Inputs for agricultural land 
  
Figure 69 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.15.3 Gross balance for agricultural land 
  
Figure 70 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.15.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 71 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.15.5 Summary and conclusions 
- Most of the manure in Latvia comes from dairy cattle (>50%). 
- The numbers of poultry and other cattle increase, whereas the number of dairy cattle 
decreases over the period 2000-2008. There is also a smaller increase in pigs and other 
animals.  
- There is a slight increase in the total excretion over the period 2000-2008. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are low ( 50-70 kg N ha-1 yr-1). 
- Until 2004 the N inputs were dominated by both animal excretion and chemical fertilizer, 
but ever since 2004 by chemical fertilizer input, which shows a serious increase from 2005 
onwards.  
- NH3 emissions are dominated by housing/storage  emissions and manure application. From 
2007 onwards a large contribution comes from chemical fertilizer use. 
- N2O emissions were dominated by crop residues and grazing until 2007. Thereafter also by 
chemical fertilizer use. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show an increase from 2005 onwards. 
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3.16 Lithuania 
3.16.1 Animal numbers and excretion 
  
Figure 72 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.16.2 Inputs for agricultural land 
  
Figure 73 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.16.3 Gross balance for agricultural land 
  
Figure 74 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.16.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 75 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.16.5 Summary and conclusions 
- Most of the manure in Lithuania comes from dairy cattle (~50%). 
- The number of poultry seriously increases over the period 2000-2008. The numbers of pigs 
and other cattle are variable, but are in 2008 at about the same level as in 2000.  
- The total excretion is variable, but is in 2008 at about the same level as in 2000.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively low ( ~ 90 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer, which increases over the period 2000-
2008.  
- NH3 emissions are dominated by housing/storage  emissions, manure application and 
chemical fertilizer. 
- N2O emissions are dominated by chemical fertilizer and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show an increase over the period 2000-2008. 
 
0
5
10
15
20
25
30
2000 2002 2004 2006 2008
N
H
3
em
is
si
on
 (
kt
on
 N
 y
r-
1
)
Fertilizer
Grazing
Manure
Housing
0
0.5
1
1.5
2
2.5
3
3.5
2000 2002 2004 2006 2008
N
2
O
 e
m
is
si
on
 (
kt
on
 N
 y
r-
1
)
Indirect
Crop residues
Fertilizer
Grazing
Manure
Housing
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
2000 2002 2004 2006 2008
N
O
x
e
m
is
si
o
n
 (
kt
o
n
 N
 y
r-
1
)
Soil
Housing
 55 
3.17 Luxembourg 
3.17.1 Animal numbers and excretion 
  
Figure 76 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.17.2 Inputs for agricultural land 
  
Figure 77 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.17.3 Gross balance for agricultural land 
  
Figure 78 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.17.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 79 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
 
3.17.5 Summary and conclusions 
- Most of the manure in Luxembourg comes from cattle manure (>90%). 
- There is a slight decrease in the number of other cattle over the period 2000-2008. All other 
categories remain more or less constant. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderately high (> 220 kg N ha-1 yr-1). 
- The inputs are more or less constant over the period 2000-2008, although the chemical 
fertilizer input is rather variable. 
- NH3 emissions are dominated by manure application and housing/storage  emissions. 
- N2O emissions are dominated by grazing emissions and chemical fertilizer. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions remain more or less constant over the period 2000-2008.  
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3.18 Malta 
3.18.1 Animal numbers and excretion 
  
Figure 80 Trends in the total animal numbers (10000 heads for poultry and other, 1000 heads for others) (left) 
and the N excretion (ton N yr-1) for the period 2000-2008. 
 
3.18.2 Inputs for agricultural land 
  
Figure 81 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.18.3 Gross balance for agricultural land 
  
Figure 82 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.18.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 83 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
 
3.18.5 Summary and conclusions 
- Most of the manure in Malta comes from the category other animals (>40% in 2000). This 
comprises mainly fur animals (rabbits). All categories remain more or less constant over this 
period.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are high (~350 kg N ha-1 yr-1). This is mainly due to the high livestock density and 
manure inputs. In addition, no statistical data about grassland was available and this might be 
underestimated. The N inputs are dominated by animal excretion.  
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions are dominated by indirect emission due to the high N surplus. 
- NOx emissions are dominated by both soil and housing/storage emissions. 
- NH3, N2O and NOx emissions show a slight decrease over the period 2000-2008. 
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3.19 Netherlands 
3.19.1 Animal numbers and excretion 
  
Figure 84 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.19.2 Inputs for agricultural land 
  
Figure 85 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. Note that the area of 
agricultural land in Malta is probably underestimated, which results in too high N inputs expressed on a hectare 
basis. The Figures shows the trends but the magnitude of the inputs in lower than indicated in the figures.   
 
3.19.3 Gross balance for agricultural land 
  
Figure 86 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.19.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 87 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
 
3.19.5 Summary and conclusions 
- Most of the manure in the Netherlands comes from cattle manure (>60%). 
- Pig and poultry show a slight decrease in animal numbers over the period 2000-2008. In 
2003 there is a dip in poultry due to avian influenza. Other animal categories remain more or 
less constant. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively high (> 400 kg N ha-1 yr-1).  
- The inputs show a gradual decrease over the period 2000-2008, which is mainly due to a 
decrease in chemical fertilizer input. 
- NH3 emissions are dominated by housing/storage and manure application emissions. 
- N2O emissions are dominated by grazing emissions, manure and chemical fertilizer 
application. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show a moderate decrease over the period 2000-2008.  
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3.20 Poland 
3.20.1 Animal numbers and excretion 
  
Figure 88 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.20.2 Inputs for agricultural land 
  
Figure 89 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.20.3 Gross balance for agricultural land 
  
Figure 90 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.20.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 91 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
 
3.20.5 Summary and conclusions 
- Most of the manure in Poland comes from dairy cattle and pigs (~70%). 
- The pigs are decreasing, whereas poultry is seriously increasing over the period 2000-2008. 
The other categories remain more or less constant 
- The total excretion shows a slight increase over the period 2000-2008. Mainly due to the 
combined effect of a decrease in pigs and an increase in poultry. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare increases from relatively low (~100 kg N ha-1 yr-1) in 2000 to moderate (~170 kg N 
ha-1 yr-1) in 2008. 
- The N inputs are dominated by chemical fertilizer input, which shows a serious increase 
from 2003 onwards.  
- NH3 emissions are dominated by housing/storage emissions and chemical fertilizer 
application. 
- N2O emissions are dominated by indirect emission and fertilizer use. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show an increase over the period 2000-2008.  
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3.21 Portugal 
3.21.1 Animal numbers and excretion 
  
Figure 92 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.21.2 Inputs for agricultural land 
  
Figure 93 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.21.3 Gross balance for agricultural land 
  
Figure 94 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.21.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 95 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.21.5 Summary and conclusions 
- Most of the manure in Portugal comes from cattle and pigs (>50%). There is a relatively 
large contribution by other animals (sheep and goats). 
- All animal categories remain more or less constant over the period 2000-2008. 
- The total excretion remains more or less constant over the period 2000-2008.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare increases from relatively low (~ 80 kg N ha-1 yr-1).  
- The N inputs are dominated by excretion. Although variable, the chemical fertilizer input 
shows a decrease over the period 2000-2008.  
- NH3 emissions are dominated by housing/storage  emissions and manure application. 
- N2O emissions are dominated by grazing. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show slight decrease over the period 2000-2008.  
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3.22 Romania 
3.22.1 Animal numbers and excretion 
  
Figure 96 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the N 
excretion (ton N yr-1) for the period 2000-2008. 
 
3.22.2 Inputs for agricultural land 
  
Figure 97 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.22.3 Gross balance for agricultural land 
  
Figure 98 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.22.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 99 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
 
3.22.5 Summary and conclusions 
- Most of the manure in Romania comes from dairy cattle and other animals (sheep and goats) 
(~60%).  
- Poultry, pigs and other animals show a slight increase.  
- The total excretion show a slight increase over the period 2000-2008.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare increases is relatively low (~ 65 kg N ha-1 yr-1), but with an increasing trend over the 
period 2000-2008. 
- The N inputs are dominated by excretion.  
- NH3 emissions are dominated by housing/storage  emissions and manure application. 
- N2O emissions are dominated by grazing and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show slight increase over the period 2000-2008.  
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3.23 Slovakia 
3.23.1 Animal numbers and excretion 
  
Figure 100 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the 
N excretion (ton N yr-1) for the period 2000-2008. 
 
3.23.2 Inputs for agricultural land 
  
Figure 101 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.23.3 Gross balance for agricultural land 
  
Figure 102 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.23.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 103 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.23.5 Summary and conclusions 
- Most of the manure in Slovakia comes from cattle (>50%). 
- The number of poultry shows a relatively large increase, and pigs a decrease. 
- The total excretion shows a decrease over the period 2000-2008. Mainly due to the 
combined effect of a decrease in pigs and an increase in poultry. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderate (70- 100 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer input, which shows an increase from 2004 
onwards.  
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions are dominated by chemical fertilizer and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3 emissions show a decrease over the period 2000-2008.  
- N2O and NOx emissions show an increase from 2004 onwards. 
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3.24 Slovenia 
3.24.1 Animal numbers and excretion 
  
Figure 104 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the 
N excretion (ton N yr-1) for the period 2000-2008. 
 
3.24.2 Inputs for agricultural land 
  
Figure 105 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.24.3 Gross balance for agricultural land 
  
Figure 106 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.24.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 107 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.24.5 Summary and conclusions 
- Most of the manure in Slovenia comes from cattle (>70%). 
- The numbers of poultry and pigs are rather variable, but the numbers in 2008 are about the 
same as they were in 2000. The category other animals show a slight increase because of 
increasing numbers of sheep and goats. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderate (~160 kg N ha-1 yr-1).  
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions are dominated by chemical fertilizer. 
- NOx emissions are dominated by soil emissions. 
- NH3 are variable but the emissions in 2008 are about the same as they were in 2000. 
- N2O and NOx emissions show a decrease over the period 2000-2008.  
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3.25 Spain 
3.25.1 Animal numbers and excretion 
   
Figure 108 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the 
N excretion (ton N yr-1) for the period 2000-2008. 
 
3.25.2 Inputs for agricultural land 
  
Figure 109 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.25.3 Gross balance for agricultural land 
   
Figure 110 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
 
0
5000
10000
15000
20000
25000
30000
2000 2002 2004 2006 2008
A
n
im
a
l n
u
m
b
e
rs
 (
1
0
0
0
 h
e
a
d
s)
Dairy cattle
Other cattle
Pigs
Poultry/10
Other
0
100
200
300
400
500
600
700
800
900
1000
2000 2002 2004 2006 2008
E
xc
re
ti
o
n
 (
kt
o
n
 N
 y
r-
1
)
Dairy cattle
Other cattle
Pigs
Poultry
Other
0
500
1000
1500
2000
2500
2000 2002 2004 2006 2008
In
pu
ts
 (
kt
on
 N
 y
r-
1
)
 N excretion
 N fertilizer
 N deposition
 N fixation
 N total
0
10
20
30
40
50
60
70
80
90
100
2000 2002 2004 2006 2008
In
pu
ts
 (
kg
 N
 h
a
-1
yr
-1
)
 N excretion
 N fertilizer
 N deposition
 N fixation
 N total
0
500
1000
1500
2000
2500
2000 2002 2004 2006 2008
O
u
tp
u
ts
 (
kt
o
n
 N
 y
r-
1
)
Total inputs
Total uptake
Total surplus
0
200
400
600
800
1000
1200
1400
2000 2002 2004 2006 2008
Lo
ss
es
 (
kt
on
 N
 y
r-
1
)
NH3
N2O
NOx
N2
N leaching
 72 
3.25.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 111 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.25.5 Summary and conclusions 
- Most of the manure in Spain comes from pigs and other animals (sheep and goats) (>60%).  
- Pigs increases, whereas sheep and goats decreases 
- The total excretion remains more or less constant over the period 2000-2008.  
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are relatively low (~ 90 kg N ha-1 yr-1).  
- The N inputs are dominated by chemical fertilizer. The chemical fertilizer input shows a 
decrease over the period 2000-2008.  
- NH3 emissions are dominated by housing/storage emissions, chemical fertilizer use and 
manure application. 
- N2O emissions are dominated by grazing and indirect emission. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show slight decrease over the period 2000-2008.  
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3.26 Sweden 
3.26.1 Animal numbers and excretion 
  
Figure 112 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the 
N excretion (ton N yr-1) for the period 2000-2008. 
 
3.26.2 Inputs for agricultural land 
  
Figure 113 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.26.3 Gross balance for agricultural land 
  
Figure 114 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.26.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 115 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
 
3.26.5 Summary and conclusions 
- Most of the manure in Sweden comes from cattle (>75%). 
- There is a slight decrease in pigs and increase in other animals. 
- The total excretion shows a slight decrease over the period 2000-2008. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderate ( ~ 120 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer and excretion and remain on average more 
or less constant.  
- NH3 emissions are dominated by housing/storage  emissions and manure application. 
- N2O emissions are dominated by crop residues and chemical fertilizer. 
- NOx emissions are dominated by soil emissions. 
- NH3 emissions show a decrease over the period 2000-2008.  
- N2O and NOx emissions remain more or less constant over the period 2000-2008, although 
variable. 
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3.27 United Kingdom 
3.27.1 Animal numbers and excretion 
  
Figure 116 Trends in the total animal numbers (10000 heads for poultry, 1000 heads for others) (left) and the 
N excretion (ton N yr-1) for the period 2000-2008. 
 
3.27.2 Inputs for agricultural land 
  
Figure 117 Trends in the inputs of N excretion, N fertilizer, N deposition and N fixation as total inputs (ton N 
yr-1) (left) and per ha (kg N ha-1 of agr. land yr-1) (right) for the period 2000-2008. 
 
3.27.3 Gross balance for agricultural land 
  
Figure 118 Trends in the total N inputs, N uptake and N surplus (left) and the losses of NH3 emission, N2O 
emission, NOx emission, N2 emission and N leaching to ground and surface waters (right) (ton N yr-1) for the 
period 2000-2008. 
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3.27.4 NH3, N2O and NOx emission from agriculture 
  
 
 
Figure 119 Trends in the total NH3 emission from housing/storage, manure application, grazing manure and 
chemical fertilizer application (top left), the total N2O emission from housing/storage, chemical fertilizer 
application manure application, grazing manure, chemical fertilizer application and indirect emissions (top right) 
and the total NOx emission from housing/storage, soil (bottom left) (kton N yr-1) for the period 2000-2008. 
3.27.5 Summary and conclusions 
- Most of the manure in the United Kingdom comes from cattle (~60%). 
- There is a decrease in other animals (sheep) and a slight decrease in pigs, while the other 
animal categories remain rather constant.  
- The total excretion shows a slight decrease over the period 2000-2008. 
- The total inputs (by manure excretion, chemical fertilizer, deposition and fixation) per 
hectare are moderate ( ~ 170 kg N ha-1 yr-1). 
- The N inputs are dominated by chemical fertilizer and excretion. Both show a decrease over 
the period 2005-2008. 
- NH3 emissions are dominated by housing/storage emissions and manure application. 
- N2O emissions are dominated by grazing and chemical fertilizer. 
- NOx emissions are dominated by soil emissions. 
- NH3, N2O and NOx emissions show a decrease over the period 2000-2008.  
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Annex 8 NH3, N2O and NOx emission per Member State 
In this annex the yearly emissions of NH3, N2O and NOx per member state (MS) are presented both as totals (kton N) and per ha of agr. land (kg N ha-1). The years 
are grouped in three separate tables: (2000, 2004, 2008), (2001, 2002, 2003) and (2005, 2006, 2007). 
Table A8.1 NH3  and N2O emission totals (kton N yr-1) per MS in 2000, 2004 and 2008 
MS 
NH3 (kton N  yr-1)  N2O (kton N yr-1) 
Housing/storage   Soil  Housing/storage   Soil 
2000 2004 2008  2000 2004 2008  2000 2004 2008  2000 2004 2008 
Austria 16 15 15  24 22 23  0.36 0.33 0.33  3.9 3.6 3.4 
Belgium 29 25 24  32 28 26  0.61 0.54 0.53  7.1 6.5 5.9 
Bulgaria 11 10 8  19 22 18  0.23 0.22 0.21  1.4 1.7 1.5 
Cyprus 1.8 1.8 1.6  2.2 2.5 2.2  0.02 0.04 0.05  0.1 0.1 0.1 
Czech Rep. 19 17 16  35 34 34  0.36 0.33 0.32  2.4 2.3 2.3 
Denmark 31 29 24  31 23 17  0.62 0.64 0.62  3.9 3.5 3.4 
Estonia 2.6 2.6 2.5  3.8 3.9 4.2  0.06 0.06 0.07  1.3 1.1 1.2 
Finland 9.9 9.2 9.0  11.6 10.9 10.5  0.24 0.21 0.20  2.7 2.6 2.7 
France 166 148 138  320 309 293  2.87 3.07 3.28  59 58 55 
Germany 151 148 149  234 223 207  1.81 1.67 1.65  37 35 34 
Greece 11 11 10  28 25 23  0.22 0.23 0.25  4.1 3.9 3.6 
Hungary 22 24 18  31 34 29  0.27 0.36 0.43  3.7 3.7 3.4 
Ireland 32 31 29  65 63 62  0.41 0.44 0.44  26 26 25 
Italy 77 72 67  162 159 145  1.47 1.44 1.64  17 15 14 
Latvia 3.5 3.6 3.5  6 7 9  0.09 0.09 0.10  1.0 1.0 1.3 
Lithuania 7.1 7.2 6.7  16 17 17  0.12 0.14 0.15  2.5 2.4 2.4 
Luxembourg 1.0 1.0 1.0  1.9 1.9 2.0  0.02 0.02 0.02  0.5 0.5 0.4 
Malta 0.7 0.7 0.6  0.6 0.6 0.5  0.02 0.02 0.02  0.0 0.0 0.0 
Netherlands 46 39 41  49 41 42  1.44 1.35 1.52  15 14 14 
Poland 91 100 93  125 128 167  1.73 1.67 1.77  12 11 12 
Portugal 18 17 16  29 29 28  0.28 0.30 0.37  3.2 3.2 3.0 
Romania 43 42 43  67 68 72  0.72 0.76 0.96  3.8 4.0 4.0 
Slovakia 7.2 7.3 4.6  12 11 12  0.10 0.13 0.13  0.9 0.8 1.0 
Slovenia 5.4 5.6 5.4  7.0 6.8 6.6  0.08 0.07 0.07  0.9 1.1 1.0 
Spain 70 73 67  183 185 152  1.17 1.25 1.67  11 12 10 
Sweden 13 13 12  16 14 13  0.26 0.28 0.27  3.0 2.9 3.2 
UK 85 79 73  117 112 100  1.53 1.45 1.64  46 44 40 
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Table A8.2 NH3  and N2O emission totals (kton N yr-1) per MS in 2001, 2002 and 2003 
MS 
NH3 (kton N  yr-1)  N2O (kton N yr-1) 
Housing/storage   Soil  Housing/storage   Soil 
2001 2002 2003  2001 2002 2003  2001 2002 2003  2001 2002 2003 
Austria 16 16 16  24 25 27  0.36 0.35 0.33  3.9 4.4 5.8 
Belgium 28 27 26  31 30 28  0.59 0.57 0.54  6.9 6.8 6.6 
Bulgaria 9 9 10  19 23 25  0.21 0.19 0.22  1.4 1.9 2.1 
Cyprus 1.8 1.8 1.9  2.3 2.5 2.7  0.03 0.03 0.04  0.1 0.2 0.2 
Czech Rep. 19 18 18  37 36 34  0.36 0.34 0.33  2.2 2.4 2.2 
Denmark 31 30 29  30 26 26  0.64 0.63 0.64  3.7 3.5 3.7 
Estonia 2.6 2.6 2.6  3.8 3.7 3.9  0.06 0.06 0.06  1.1 0.9 1.0 
Finland 9.5 9.5 9.5  11.3 11.4 11.1  0.23 0.23 0.22  2.7 2.7 2.7 
France 163 156 151  324 310 314  2.98 3.02 3.03  59 58 59 
Germany 151 151 151  231 229 228  1.79 1.75 1.72  36 36 36 
Greece 11 11 11  27 27 28  0.22 0.22 0.22  4.0 4.0 4.1 
Hungary 23 24 23  32 34 31  0.29 0.32 0.33  3.8 3.9 3.3 
Ireland 32 31 31  65 64 65  0.42 0.42 0.42  26 26 26 
Italy 70 74 73  148 159 159  1.36 1.44 1.46  15 16 15 
Latvia 3.5 3.6 3.6  7 7 6  0.09 0.09 0.09  1.0 1.0 0.9 
Lithuania 6.4 6.8 7.1  15 17 17  0.11 0.12 0.13  2.4 2.5 2.4 
Luxembourg 1.0 1.0 1.0  2.0 1.9 1.8  0.02 0.02 0.02  0.4 0.4 0.4 
Malta 0.8 0.7 0.8  0.7 0.6 0.6  0.02 0.02 0.02  0.0 0.0 0.0 
Netherlands 45 42 39  48 45 42  1.45 1.39 1.29  15 14 14 
Poland 90 93 105  121 120 131  1.67 1.68 1.75  12 10 10 
Portugal 18 18 17  28 31 28  0.29 0.29 0.29  3.1 3.4 3.1 
Romania 40 39 42  66 63 66  0.71 0.71 0.74  3.8 3.8 4.0 
Slovakia 7.2 6.9 7.7  12 11 11  0.11 0.11 0.13  0.9 0.8 0.8 
Slovenia 5.7 5.8 5.8  7.2 7.2 7.2  0.08 0.08 0.08  0.9 0.9 0.9 
Spain 70 72 72  184 175 194  1.20 1.23 1.24  11 11 12 
Sweden 13 13 13  15 14 15  0.26 0.26 0.27  3.0 2.9 3.1 
UK 82 80 80  115 113 111  1.47 1.43 1.45  45 45 43 
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Table A8.3 NH3  and N2O emission totals (kton N yr-1) per MS in 2005, 2006 and 2007 
MS 
NH3 (kton N  yr-1)  N2O (kton N yr-1) 
Housing/storage   Soil  Housing/storage   Soil 
2005 2006 2007  2005 2006 2007  2005 2006 2007  2005 2006 2007 
Austria 15 15 15  23 23 22  0.32 0.32 0.32  3.6 3.6 3.4 
Belgium 25 25 24  27 27 27  0.53 0.53 0.53  6.4 6.3 6.4 
Bulgaria 9 9 9  19 20 19  0.21 0.21 0.22  1.5 1.5 1.5 
Cyprus 1.7 1.6 1.6  2.4 2.4 2.3  0.04 0.04 0.04  0.1 0.1 0.1 
Czech Rep. 17 18 18  36 35 37  0.33 0.33 0.33  2.4 2.3 2.4 
Denmark 28 27 26  21 20 19  0.65 0.64 0.65  3.5 3.4 3.5 
Estonia 2.6 2.5 2.5  3.8 3.8 3.9  0.06 0.06 0.06  1.1 1.1 1.1 
Finland 9.2 9.2 9.0  11.0 10.7 10.7  0.21 0.21 0.20  2.8 2.7 2.7 
France 144 140 138  302 300 309  3.13 3.14 3.18  57 57 58 
Germany 149 147 149  223 210 217  1.66 1.63 1.65  34 34 36 
Greece 11 11 11  25 23 22  0.23 0.24 0.24  3.8 3.7 3.5 
Hungary 21 20 19  32 33 30  0.35 0.37 0.41  3.6 4.4 3.3 
Ireland 31 31 30  65 63 61  0.44 0.45 0.44  26 25 24 
Italy 71 69 67  153 152 153  1.46 1.50 1.55  15 15 15 
Latvia 3.5 3.5 3.6  7 7 7  0.09 0.10 0.10  1.1 1.2 1.2 
Lithuania 7.1 7.2 7.4  17 18 19  0.14 0.15 0.16  2.5 2.5 2.5 
Luxembourg 1.0 1.0 1.0  1.9 1.9 1.9  0.02 0.02 0.02  0.4 0.4 0.4 
Malta 0.7 0.7 0.6  0.6 0.6 0.6  0.02 0.02 0.02  0.0 0.0 0.0 
Netherlands 40 39 40  42 41 42  1.43 1.42 1.47  14 14 14 
Poland 101 101 100  137 141 147  1.70 1.75 1.81  11 11 11 
Portugal 17 17 17  28 27 28  0.31 0.32 0.34  3.0 2.9 3.0 
Romania 46 46 45  73 71 72  0.80 0.88 0.92  4.1 4.0 4.0 
Slovakia 6.4 5.9 5.3  11 10 12  0.12 0.13 0.14  0.8 0.8 0.9 
Slovenia 5.0 5.0 5.1  6.4 6.5 6.6  0.07 0.07 0.07  1.1 1.1 1.1 
Spain 73 72 70  173 174 176  1.25 1.40 1.54  11 11 11 
Sweden 13 12 12  13 14 13  0.28 0.27 0.27  2.8 3.1 2.9 
UK 79 78 75  109 107 105  1.47 1.54 1.59  43 41 41 
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Table A8.4 NOx  mission totals (kton N yr-1) per MS in 2000, 2004 and 2008 
MS 
NOx (kton N  yr-1) 
Housing/storage   Soil 
2000 2004 2008  2000 2004 2008 
Austria 0.39 0.36 0.37  1.2 1.1 1.0 
Belgium 0.66 0.59 0.56  2.2 2.1 2.0 
Bulgaria 0.23 0.22 0.18  1.3 1.9 1.4 
Cyprus 0.03 0.04 0.03  0.1 0.1 0.1 
Czech Rep. 0.41 0.37 0.34  2.3 2.4 2.5 
Denmark 0.71 0.69 0.66  3.1 2.7 2.6 
Estonia 0.06 0.06 0.06  0.3 0.3 0.4 
Finland 0.24 0.22 0.22  1.4 1.4 1.4 
France 3.41 3.18 3.11  22 22 20 
Germany 3.38 3.25 3.28  18 17 16 
Greece 0.24 0.23 0.24  2.6 2.2 1.9 
Hungary 0.41 0.45 0.37  2.5 2.8 2.3 
Ireland 0.75 0.75 0.71  4 4 4 
Italy 1.83 1.75 1.73  8 8 7 
Latvia 0.08 0.08 0.08  0.4 0.4 0.7 
Lithuania 0.16 0.16 0.16  1.0 1.2 1.2 
Luxembourg 0.02 0.02 0.03  0.1 0.1 0.1 
Malta 0.01 0.01 0.01  0.0 0.0 0.0 
Netherlands 1.22 1.08 1.17  4 3 3 
Poland 1.61 1.73 1.66  8 8 11 
Portugal 0.36 0.35 0.35  1.1 1.2 1.1 
Romania 0.89 0.87 0.94  3.2 3.3 3.5 
Slovakia 0.15 0.15 0.11  0.7 0.7 1.0 
Slovenia 0.10 0.10 0.10  0.3 0.3 0.2 
Spain 1.39 1.45 1.43  8 8 6 
Sweden 0.30 0.29 0.27  1.8 1.7 2.0 
UK 1.76 1.66 1.56  10 10 8 
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Table A8.5 NOx  mission totals (kton N yr-1) per MS in 2001, 2002 and 2003 
MS 
NOx (kton N  yr-1) 
Housing/storage   Soil 
2001 2002 2003  2001 2002 2003 
Austria 0.38 0.38 0.37  1.2 1.5 2.1 
Belgium 0.64 0.62 0.59  2.2 2.2 2.1 
Bulgaria 0.20 0.19 0.21  1.4 2.1 2.3 
Cyprus 0.03 0.04 0.04  0.1 0.1 0.1 
Czech Rep. 0.40 0.38 0.38  2.6 2.6 2.4 
Denmark 0.72 0.71 0.70  2.9 2.5 2.9 
Estonia 0.06 0.06 0.06  0.3 0.2 0.3 
Finland 0.23 0.23 0.23  1.4 1.5 1.4 
France 3.39 3.31 3.23  22 21 22 
Germany 3.37 3.34 3.32  17 17 18 
Greece 0.24 0.23 0.23  2.4 2.5 2.6 
Hungary 0.42 0.44 0.43  2.7 2.9 2.5 
Ireland 0.75 0.75 0.74  4 4 4 
Italy 1.69 1.78 1.78  7 8 8 
Latvia 0.08 0.08 0.08  0.4 0.4 0.3 
Lithuania 0.14 0.15 0.16  1.0 1.1 1.2 
Luxembourg 0.02 0.02 0.02  0.1 0.1 0.1 
Malta 0.02 0.02 0.02  0.0 0.0 0.0 
Netherlands 1.20 1.14 1.08  4 3 3 
Poland 1.58 1.61 1.81  7 7 8 
Portugal 0.35 0.35 0.34  1.1 1.4 1.1 
Romania 0.83 0.82 0.87  3.3 3.0 3.2 
Slovakia 0.15 0.14 0.16  0.7 0.6 0.7 
Slovenia 0.11 0.11 0.11  0.3 0.3 0.3 
Spain 1.40 1.43 1.44  8 8 9 
Sweden 0.29 0.29 0.29  1.8 1.6 1.9 
UK 1.71 1.67 1.68  10 10 9 
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Table A8.6 NOx  mission totals (kton N yr-1) per MS in 2005, 2006 and 2007 
MS 
NOx (kton N  yr-1) 
Housing/storage   Soil 
2005 2006 2007  2005 2006 2007 
Austria 0.36 0.37 0.36  1.1 1.1 1.0 
Belgium 0.58 0.57 0.56  2.1 2.0 2.1 
Bulgaria 0.20 0.20 0.19  1.5 1.6 1.6 
Cyprus 0.04 0.03 0.03  0.1 0.1 0.1 
Czech Rep. 0.36 0.37 0.36  2.7 2.4 2.8 
Denmark 0.69 0.68 0.69  2.6 2.6 2.6 
Estonia 0.06 0.06 0.06  0.3 0.3 0.3 
Finland 0.22 0.22 0.22  1.5 1.3 1.5 
France 3.14 3.09 3.07  21 21 22 
Germany 3.26 3.21 3.26  17 16 17 
Greece 0.24 0.24 0.24  2.1 1.9 1.7 
Hungary 0.40 0.38 0.38  2.7 2.8 2.5 
Ireland 0.75 0.74 0.72  4 4 3 
Italy 1.74 1.71 1.70  7 7 7 
Latvia 0.08 0.08 0.08  0.4 0.5 0.5 
Lithuania 0.16 0.16 0.17  1.2 1.2 1.3 
Luxembourg 0.02 0.02 0.02  0.1 0.1 0.1 
Malta 0.02 0.01 0.01  0.0 0.0 0.0 
Netherlands 1.11 1.10 1.13  3 3 3 
Poland 1.75 1.75 1.76  8 9 9 
Portugal 0.35 0.35 0.35  1.1 1.0 1.0 
Romania 0.94 0.96 0.96  3.6 3.4 3.4 
Slovakia 0.13 0.13 0.12  0.7 0.7 0.9 
Slovenia 0.10 0.10 0.10  0.3 0.3 0.3 
Spain 1.44 1.46 1.44  7 7 8 
Sweden 0.28 0.27 0.27  1.5 1.9 1.6 
UK 1.66 1.64 1.60  9 9 9 
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Table A8.7 NH3 and N2O emission per ha of agr. land (kg N ha-1 yr-1) per MS in 2000, 2004 and 2008 
 
MS 
NH3 (kg N ha-1 yr-1)  N2O (kg N ha-1 yr-1) 
Housing/storage   Soil  Housing/storage   Soil 
2000 2004 2008  2000 2004 2008  2000 2004 2008  2000 2004 2008 
Austria 4.9 4.5 4.5  7.0 6.6 6.7  0.11 0.10 0.10  1.16 1.05 1.01 
Belgium 20 18 17  22 20 19  0.43 0.38 0.38  5.00 4.63 4.21 
Bulgaria 2.5 2.4 2.0  4.4 5.2 4.2  0.05 0.05 0.05  0.32 0.41 0.34 
Cyprus 14 14 12  17 20 17  0.18 0.29 0.36  1.00 1.15 1.03 
Czech Rep. 4.8 4.3 4.1  8.7 8.6 8.5  0.09 0.08 0.08  0.59 0.57 0.57 
Denmark 12 11 9.1  12 9 6.4  0.23 0.24 0.23  1.44 1.29 1.28 
Estonia 2.7 2.7 2.6  4.0 4.1 4.3  0.06 0.06 0.07  1.30 1.10 1.20 
Finland 4.5 4.2 4.1  5.3 5.0 4.8  0.11 0.10 0.09  1.22 1.21 1.25 
France 5.5 4.9 4.6  11 10 9.8  0.10 0.10 0.11  1.97 1.93 1.83 
Germany 8.8 8.6 8.7  14 13 12  0.11 0.10 0.10  2.14 2.07 1.97 
Greece 2.1 2.1 2.0  5.4 4.9 5  0.04 0.04 0.05  0.79 0.75 0.70 
Hungary 3.8 4.1 3.0  5.2 5.8 4.9  0.05 0.06 0.07  0.62 0.63 0.57 
Ireland 8.6 8.5 8.0  18 17 17  0.11 0.12 0.12  7.16 6.97 6.71 
Italy 4.9 4.6 4.3  10 10 9.3  0.09 0.09 0.11  1.08 1.00 0.91 
Latvia 2.3 2.3 2.3  3.9 4.3 5.7  0.06 0.06 0.06  0.61 0.66 0.85 
Lithuania 2.4 2.4 2.2  5.3 5.7 5.7  0.04 0.04 0.05  0.82 0.79 0.79 
Luxembourg 7.5 7.2 7.7  14.3 14.0 14.6  0.13 0.12 0.13  3.34 3.34 3.27 
Malta 40 40 36  49 49 46  0.92 0.91 0.89  1.00 1.01 0.96 
Netherlands 24 20 21  25 22 22  0.75 0.70 0.79  7.65 7.28 7.11 
Poland 5.4 5.9 5.5  7.4 7.6 9.9  0.10 0.10 0.10  0.70 0.63 0.70 
Portugal 4.7 4.4 4.2  7.3 7.4 7.2  0.07 0.08 0.09  0.81 0.81 0.77 
Romania 3.0 2.9 3.0  4.6 4.7 5.0  0.05 0.05 0.07  0.26 0.27 0.28 
Slovakia 3.1 3.1 2.0  5.0 4.9 5.1  0.05 0.06 0.06  0.40 0.35 0.42 
Slovenia 11 11 11  14 14 13  0.16 0.15 0.15  1.86 2.25 2.08 
Spain 2.8 2.9 2.7  7.3 7.4 6.1  0.05 0.05 0.07  0.45 0.46 0.41 
Sweden 4.5 4.3 4.0  5.2 4.7 4.4  0.09 0.09 0.09  1.00 0.96 1.06 
UK 6.2 5.8 5.3  8.5 8.1 7.3  0.11 0.11 0.12  3.32 3.21 2.88 
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Table A8.8 NH3 and N2O emission per ha (kg N ha-1 yr-1) per MS in 2001, 2002 and 2003 
MS 
NH3 (kg N ha-1 yr-1)  N2O (kg N ha-1 yr-1) 
Housing/storage   Soil  Housing/storage   Soil 
2001 2002 2003  2001 2002 2003  2001 2002 2003  2001 2002 2003 
Austria 4.7 4.7 4.6  7.0 7.3 8.1  0.11 0.10 0.10  1.15 1.31 1.72 
Belgium 20 19 18  22 21 20  0.42 0.40 0.38  4.89 4.79 4.68 
Bulgaria 2.2 2.1 2.4  4.4 5.3 5.9  0.05 0.05 0.05  0.34 0.44 0.49 
Cyprus 14 14 15  18 19 21  0.20 0.24 0.27  1.05 1.19 1.25 
Czech Rep. 4.8 4.5 4.4  9.2 9.0 8.6  0.09 0.09 0.08  0.55 0.59 0.56 
Denmark 12 11 11.0  11 10 9.6  0.24 0.24 0.24  1.39 1.31 1.38 
Estonia 2.7 2.7 2.7  3.9 3.8 4.0  0.06 0.06 0.06  1.18 0.96 1.02 
Finland 4.4 4.4 4.3  5.2 5.2 5.1  0.11 0.10 0.10  1.22 1.25 1.23 
France 5.4 5.2 5.0  11 10 10.5  0.10 0.10 0.10  1.98 1.92 1.95 
Germany 8.8 8.8 8.8  14 13 13  0.10 0.10 0.10  2.09 2.10 2.11 
Greece 2.1 2.1 2.1  5.2 5.2 5  0.04 0.04 0.04  0.78 0.77 0.79 
Hungary 3.9 4.1 3.9  5.4 5.8 5.2  0.05 0.05 0.05  0.64 0.66 0.55 
Ireland 8.6 8.5 8.5  18 17 18  0.11 0.11 0.11  7.12 6.99 7.06 
Italy 4.5 4.8 4.7  10 10 10.3  0.09 0.09 0.09  0.97 1.02 0.98 
Latvia 2.2 2.3 2.3  4.3 4.2 3.7  0.06 0.06 0.06  0.63 0.64 0.58 
Lithuania 2.1 2.3 2.3  5.1 5.5 5.6  0.04 0.04 0.04  0.78 0.82 0.78 
Luxembourg 7.5 7.3 7.2  14.4 14.0 13.5  0.13 0.13 0.12  3.27 3.21 3.04 
Malta 46 41 44  52 49 51  0.95 0.91 0.92  0.99 0.91 1.00 
Netherlands 23 22 20  25 23 22  0.75 0.72 0.67  7.57 7.44 7.29 
Poland 5.3 5.5 6.2  7.2 7.1 7.8  0.10 0.10 0.10  0.69 0.62 0.61 
Portugal 4.6 4.5 4.4  7.1 8.0 7.1  0.07 0.07 0.07  0.79 0.88 0.79 
Romania 2.8 2.7 2.9  4.5 4.3 4.6  0.05 0.05 0.05  0.26 0.26 0.28 
Slovakia 3.1 3.0 3.3  5.0 4.6 4.9  0.05 0.05 0.05  0.38 0.34 0.35 
Slovenia 12 12 12  15 15 15  0.16 0.16 0.16  1.88 1.80 1.91 
Spain 2.8 2.9 2.9  7.3 7.0 7.7  0.05 0.05 0.05  0.46 0.45 0.47 
Sweden 4.4 4.3 4.3  5.1 4.8 4.9  0.09 0.09 0.09  0.99 0.96 1.02 
UK 6.0 5.8 5.8  8.4 8.3 8.1  0.11 0.10 0.11  3.30 3.25 3.17 
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Table A8.9 NH3 and N2O emission per ha (kg N ha-1 yr-1) per MS in 2005, 2006 and 2007 
MS 
NH3 (kg N ha-1 yr-1)  N2O (kg N ha-1 yr-1) 
Housing/storage   Soil  Housing/storage   Soil 
2005 2006 2007  2005 2006 2007  2005 2006 2007  2005 2006 2007 
Austria 4.5 4.5 4.4  6.7 6.7 6.5  0.10 0.10 0.10  1.07 1.07 1.02 
Belgium 18 17 17  19 19 19  0.38 0.37 0.38  4.55 4.48 4.52 
Bulgaria 2.2 2.1 2.1  4.5 4.6 4.5  0.05 0.05 0.05  0.35 0.36 0.35 
Cyprus 13 12 12  19 18 18  0.30 0.30 0.33  1.11 1.08 1.06 
Czech Rep. 4.2 4.5 4.4  9.0 8.6 9.1  0.08 0.08 0.08  0.60 0.56 0.61 
Denmark 11 10 9.9  8 7 7.0  0.24 0.24 0.24  1.29 1.27 1.29 
Estonia 2.7 2.6 2.6  3.9 4.0 4.0  0.06 0.06 0.07  1.12 1.10 1.14 
Finland 4.2 4.2 4.1  5.1 4.9 4.9  0.10 0.10 0.09  1.26 1.23 1.25 
France 4.8 4.7 4.6  10 10 10.3  0.10 0.10 0.11  1.89 1.89 1.94 
Germany 8.7 8.6 8.7  13 12 13  0.10 0.10 0.10  1.99 1.98 2.09 
Greece 2.1 2.1 2.0  4.7 4.5 4  0.04 0.05 0.05  0.73 0.71 0.68 
Hungary 3.5 3.3 3.2  5.4 5.5 5.1  0.06 0.06 0.07  0.60 0.74 0.56 
Ireland 8.5 8.3 8.1  18 17 16  0.12 0.12 0.12  7.15 6.87 6.63 
Italy 4.6 4.4 4.3  10 10 9.9  0.09 0.10 0.10  0.99 0.94 0.94 
Latvia 2.3 2.3 2.3  4.4 4.5 4.7  0.06 0.06 0.06  0.70 0.74 0.77 
Lithuania 2.4 2.4 2.5  5.8 5.9 6.1  0.05 0.05 0.05  0.83 0.83 0.83 
Luxembourg 7.3 7.5 7.3  13.7 14.1 13.7  0.12 0.13 0.13  3.15 3.16 3.10 
Malta 41 40 38  49 49 47  0.92 0.91 0.90  1.02 1.11 0.99 
Netherlands 21 20 21  22 21 22  0.74 0.74 0.76  7.31 7.21 7.28 
Poland 6.0 6.0 5.9  8.1 8.4 8.7  0.10 0.10 0.11  0.63 0.64 0.65 
Portugal 4.4 4.3 4.2  7.2 6.9 7.1  0.08 0.08 0.09  0.78 0.75 0.77 
Romania 3.2 3.2 3.1  5.0 4.9 5.0  0.06 0.06 0.06  0.28 0.28 0.27 
Slovakia 2.8 2.6 2.3  4.7 4.5 5.0  0.05 0.06 0.06  0.35 0.34 0.40 
Slovenia 10 10 10  13 13 14  0.14 0.14 0.15  2.21 2.22 2.23 
Spain 2.9 2.9 2.8  6.9 7.0 7.0  0.05 0.06 0.06  0.44 0.44 0.45 
Sweden 4.2 4.1 4.0  4.5 4.5 4.3  0.09 0.09 0.09  0.94 1.05 0.96 
UK 5.8 5.7 5.5  8.0 7.8 7.7  0.11 0.11 0.12  3.14 3.01 2.99 
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Table A8.10 NOx emission per ha (kg N ha-1 yr-1) per MS in 2000, 2004 and 2008 
MS 
NOx (kg N ha
-1 yr-1) 
Housing/storage   Soil 
2000 2004 2008  2000 2004 2008 
Austria 0.12 0.11 0.11  0.36 0.32 0.31 
Belgium 0.47 0.42 0.39  1.59 1.49 1.39 
Bulgaria 0.05 0.05 0.04  0.31 0.43 0.34 
Cyprus 0.26 0.29 0.27  0.90 1.05 0.81 
Czech Rep. 0.10 0.09 0.09  0.57 0.61 0.63 
Denmark 0.27 0.26 0.25  1.15 1.00 0.95 
Estonia 0.06 0.06 0.06  0.28 0.31 0.38 
Finland 0.11 0.10 0.10  0.64 0.65 0.64 
France 0.11 0.11 0.10  0.73 0.72 0.65 
Germany 0.20 0.19 0.19  1.04 1.00 0.93 
Greece 0.05 0.05 0.05  0.50 0.43 0.37 
Hungary 0.07 0.08 0.06  0.43 0.48 0.39 
Ireland 0.20 0.20 0.19  1.02 0.97 0.95 
Italy 0.12 0.11 0.11  0.51 0.51 0.44 
Latvia 0.05 0.05 0.05  0.23 0.28 0.43 
Lithuania 0.05 0.05 0.05  0.35 0.39 0.39 
Luxembourg 0.18 0.17 0.18  0.84 0.89 0.86 
Malta 0.86 0.86 0.80  1.47 1.53 1.36 
Netherlands 0.63 0.56 0.61  1.86 1.67 1.60 
Poland 0.10 0.10 0.10  0.46 0.46 0.66 
Portugal 0.09 0.09 0.09  0.29 0.30 0.27 
Romania 0.06 0.06 0.06  0.22 0.23 0.24 
Slovakia 0.06 0.07 0.05  0.32 0.31 0.42 
Slovenia 0.21 0.21 0.21  0.60 0.56 0.51 
Spain 0.06 0.06 0.06  0.32 0.32 0.25 
Sweden 0.10 0.10 0.09  0.62 0.55 0.66 
UK 0.13 0.12 0.11  0.71 0.70 0.60 
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Table A8.11 NOx emission per ha (kg N ha-1 yr-1) per MS in 2001, 2002 and 2003 
MS 
NOx (kg N ha
-1 yr-1) 
Housing/storage   Soil 
2001 2002 2003  2001 2002 2003 
Austria 0.11 0.11 0.11  0.37 0.44 0.63 
Belgium 0.45 0.44 0.42  1.57 1.54 1.51 
Bulgaria 0.05 0.04 0.05  0.34 0.49 0.54 
Cyprus 0.27 0.28 0.30  0.93 1.09 1.15 
Czech Rep. 0.10 0.10 0.09  0.64 0.65 0.60 
Denmark 0.27 0.26 0.26  1.09 0.94 1.10 
Estonia 0.06 0.06 0.06  0.27 0.24 0.29 
Finland 0.11 0.11 0.10  0.63 0.67 0.63 
France 0.11 0.11 0.11  0.75 0.70 0.73 
Germany 0.20 0.20 0.19  1.02 1.01 1.03 
Greece 0.05 0.04 0.05  0.47 0.48 0.50 
Hungary 0.07 0.07 0.07  0.45 0.49 0.41 
Ireland 0.20 0.20 0.20  1.02 0.99 1.01 
Italy 0.11 0.11 0.12  0.46 0.50 0.50 
Latvia 0.05 0.05 0.05  0.28 0.26 0.21 
Lithuania 0.05 0.05 0.05  0.34 0.38 0.39 
Luxembourg 0.18 0.17 0.17  0.85 0.83 0.77 
Malta 0.95 0.87 0.91  1.54 1.33 1.56 
Netherlands 0.62 0.59 0.56  1.83 1.76 1.69 
Poland 0.09 0.10 0.11  0.44 0.43 0.47 
Portugal 0.09 0.09 0.09  0.27 0.35 0.28 
Romania 0.06 0.06 0.06  0.22 0.21 0.22 
Slovakia 0.06 0.06 0.07  0.32 0.27 0.28 
Slovenia 0.22 0.22 0.22  0.61 0.60 0.60 
Spain 0.06 0.06 0.06  0.32 0.30 0.35 
Sweden 0.10 0.10 0.10  0.59 0.55 0.64 
UK 0.12 0.12 0.12  0.73 0.72 0.69 
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Table A8.12 NOx emission per ha (kg N ha-1 yr-1) per MS in 2005, 2006 and 2007 
MS 
NOx (kg N ha
-1 yr-1) 
Housing/storage   Soil 
2005 2006 2007  2005 2006 2007 
Austria 0.11 0.11 0.11  0.33 0.32 0.30 
Belgium 0.41 0.40 0.40  1.47 1.43 1.47 
Bulgaria 0.05 0.05 0.05  0.36 0.38 0.37 
Cyprus 0.28 0.26 0.27  0.96 1.03 0.95 
Czech Rep. 0.09 0.09 0.09  0.67 0.61 0.69 
Denmark 0.26 0.25 0.26  0.99 0.96 0.97 
Estonia 0.06 0.06 0.06  0.27 0.29 0.30 
Finland 0.10 0.10 0.10  0.70 0.61 0.68 
France 0.10 0.10 0.10  0.69 0.69 0.73 
Germany 0.19 0.19 0.19  1.00 0.93 1.01 
Greece 0.05 0.05 0.05  0.40 0.36 0.32 
Hungary 0.07 0.06 0.06  0.45 0.48 0.42 
Ireland 0.20 0.20 0.19  1.01 0.96 0.92 
Italy 0.11 0.11 0.11  0.48 0.48 0.48 
Latvia 0.05 0.05 0.05  0.29 0.29 0.32 
Lithuania 0.05 0.05 0.06  0.40 0.41 0.42 
Luxembourg 0.17 0.18 0.17  0.82 0.82 0.79 
Malta 0.88 0.86 0.82  1.54 1.63 1.46 
Netherlands 0.58 0.57 0.58  1.69 1.67 1.66 
Poland 0.10 0.10 0.10  0.50 0.52 0.55 
Portugal 0.09 0.09 0.09  0.27 0.25 0.27 
Romania 0.06 0.07 0.07  0.25 0.23 0.24 
Slovakia 0.06 0.06 0.05  0.31 0.29 0.38 
Slovenia 0.20 0.20 0.20  0.53 0.54 0.54 
Spain 0.06 0.06 0.06  0.29 0.30 0.31 
Sweden 0.09 0.09 0.09  0.51 0.63 0.54 
UK 0.12 0.12 0.12  0.68 0.65 0.65 
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Annex 9 Geographical distribution of gaseous emission for the 
EU-27 in 2000 and 2008 expressed in kton  
 
  
 
 
Figure A9.1 The total NH3 emission from agriculture in 2000 (top left), 2008 (top right) and the difference 
between 2008-2000 (bottom left) per NUTS2 region (kton N yr-1). 
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Figure A9.2  The total N2O emission from agriculture in 2000 (top left), 2008 (top right) and the difference 
between 2008-2000 (bottom left) per NUTS2 region (kton N yr-1). 
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Figure A9.3  The total NOx emission from agriculture in 2000 (top left), 2008 (top right) and the difference 
between 2008-2000 (bottom left) per NUTS2 region (kton N yr-1). 
 
 
